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to	 January	2019.	 In	addition,	 the	author	utilized	study	 reference	 lists	and	expertise	 from	two	





Nineteen	 studies	met	 the	 eligibility	 criteria.	 The	 studies	 used	 a	 range	 of	methodologies,	 but	
consisted	 mainly	 of	 retrospective	 cohort	 studies,	 computer	 programs,	 and	 formulas	 and	



























estimates	 can	 indicate	 where	 the	 hardest-hit	 areas	 are,	 the	 type	 of	 mortality,	 a	 particular	
population	that	is	affected	and	more.	Buildings	damaged,	the	wind	of	a	hurricane,	or	the	seismic	
magnitude	of	an	earthquake	can	only	tell	so	much.	While	not	the	only	indicator	for	assistance,	











ways	mortality	 can	 be	 estimated.	 Household	 surveys,	 which	 constitute	 the	majority	 of	most	
mortality	estimate	methods,	are	done	by	selecting	a	certain	number	of	households,	usually	from	
a	randomization	process,	going	door	to	door	and	conducting	interviews	to	obtain	 information	




This	 paper	 will	 primarily	 focus	 on	 the	 methodologies	 for	 estimating	 mortality	 after	 natural	


























natural	 disaster	 were	 considered.	 However,	 studies	 which	 primarily	 centered	 on	 specific	
populations,	such	as	under	5	mortality	or	pregnant	women,	were	not	considered	due	to	their	
often-underlying	 study	 goals	which	 did	 not	 focus	 on	 all-cause	mortality	 estimate	models.	 All	





accepted.	 Additionally,	 all	 publication	 statuses,	 peer-reviewed	 and	 grey	 literature,	 were	




The	 eligibility	 assessment	 was	 performed	 independently	 by	 the	 author	 in	 a	 non-blinded	
standardized	manner.	Where	papers	were	inaccessible,	the	author	consulted	the	Yale	Medical	
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and	 recall	 bias	 may	 arise	 especially	 if	 done	 long	 after	 the	 occurrence	 of	 a	 natural	 disaster.	






Household	 surveys	 or	 computerized	 programs	 were	 the	 primary	 method	 of	 measuring	 the	



















The	 19	 studies	 are	 included	 into	 three	 categories:	 retrospective	 cohort	 studies;	 computer	
programs;	 and	 formulas	 and	models.	 All	 were	 published	 or	 translated	 in	 English.	 Estimating	
mortality	 was	 a	 primary	 or	 one	 of	 the	 sub-primary	 goals	 of	 all	 studies.	 The	 time	 period	 for	
estimated	mortality	 ranged	 from	 two	weeks	 to	 five	 years	 after	 a	 natural	 disaster.	 The	 study	




Most	 studies	 (n=12)	 relied	 on	 retrospective	 household	 surveys	 and	 the	 rest	 (n=3	 and	 n=4,	


















Prior	 to	 the	 team’s	 arrival,	 data	 collection	was	 done	 to	 collect	 baseline	 demographic,	 public	
health,	political	and	socioeconomic	data.	Once	there,	the	team	did	a	variety	of	“quick	and	dirty”	
methods	 to	 collect	 relevant	 data.	 This	 included	 an	 assessment	 from	 the	 air	 and	 quick	walks	









many	 government	 and	healthcare	 officials	were	 killed	 or	missing,	 and	most	 government	 and	
medical	 records	were	 destroyed.	 In	 Calang,	 a	 total	 of	 316	 households	were	 counted	 and	 32	
households	visited.	The	average	household	size	was	7.6	persons	and	a	total	population	estimated	







current	 population	 at	 the	 time	 of	 the	 assessment	 was	 600	 for	 Rigah	 and	 650	 for	 Sayeung,	
representing	46.2%	of	Rigah	and	86.0%	of	Sayeung	survived	the	tsunami,	respectively.		
Doocy	et	al.,	2007a	(Sumatra-Andaman	earthquake	of	2004)	
This	 study	 was	 conducted	 in	 Aceh	 Province,	 Indonesia,	 one	 of	 the	 hardest	 hit	 areas	 of	 the	
tsunami.	The	tsunami	occurred	on	26	December	2004	and	an	assessment	of	the	impact	of	the	





1,653	 tsunami-displaced	 households	 and	 pre-tsunami	 population	 of	 9,635	 individuals.	 Some	
districts	 and	 sub	 districts	 were	 excluded	 due	 to	 the	 survey	 team	 not	 being	 able	 to	 obtain	
permission	from	local	authorities	to	conduct	interviews	or	being	difficult	to	reach	by	road.		
The	 sampling	 methodology	 used	 was	 a	 two-stage	 cluster	 survey	 employing	 probability-
proportional-to-size.	 These	 locations	 were	 based	 on	 lists	 of	 known	 locations	 of	 IDPs	 using	
standard	 sampling	methods.	 For	households	 residing	 in	 IDP	camps	or	barracks,	within-cluster	
sampling	was	conducted	by	estimating	the	total	number	of	households	in	an	IDP	site	and	then	
selecting	every	nth	household.	 Self-settled	 IDP	households	 residing	 in	host	 communities	were	
identified	by	randomly	selecting	a	direction	from	a	central	point	within	the	community	(usually	
the	mosque),	proceeding	to	the	nearest	house,	and	then	inquiring	if	any	IDPs	were	being	hosted.		
Information	 on	 IDP	 households	 were	 done	 by	 conducting	 a	 questionnaire-based	 interview.	
Mortality	information	was	collected	by	asking	respondents	to	list	all	household	members	on	the	






aggregated	 and	 weighted.	 The	 data	 from	 the	 four	 rounds	 of	 surveys	 was	 aggregated	 and	
weighted	 and	 resulted	 in	 an	 estimate	 of	 14.1%	 crude	 mortality	 among	 tsunami-displaced	
households.	The	mortality	rates	from	the	four	surveys	from	the	nine	districts	were	extrapolated	















Geographic	 information	 systems	 (GIS)	 were	 also	 used	 for	 spatial	 modeling	 to	 produce	 an	
environmental	vulnerability	index	along	the	coastline.	Factors	such	as	aspect	greater	than	180	
degrees,	slope	 less	than	15	degrees,	elevation	 less	than	10	meters,	and	maximum	inundation	
depth	 of	 4	 kilometers	 were	 considered	 to	 produce	 “areas	 at	 risk.”	 Additionally,	 spatially	


















for	householders	due	to	 its	ability	 to	grant	access	to	 food	rations	and	other	aid	supplies.	The	
households	 were	 interviewed	 by	 locally	 employed	 surveyors	 with	 a	 pre-piloted,	 structured	
questionnaire.	Information	on	all	family	members	as	of	25	December	2004,	the	day	before	the	
tsunami,	was	collected.	If	any	death	occurred	between	26	December	2004	and	the	day	of	the	
survey,	 the	 informant	 in	 the	 household	 was	 asked	 to	 recall	 the	 date	 and	 cause	 of	 death.	
Information	 was	 verified	 by	 the	 household	 registration	 card	 and	 corrections	 were	 made	
accordingly.		
From	the	859	households,	the	sample	consisted	of	3,533	individuals.	Overall,	446	deaths	(12.6%)	

















of	the	hardest	hit	areas	 in	 Indonesia.	The	team	conducted	their	study	 in	February	and	March	
2004,	about	nine	months	before	the	tsunami.	The	household	survey	the	team	used	was	part	of	
the	annual	National	Socioeconomic	Survey	(SUSENAS)	conducted	by	Statistics	Indonesia	and	the	
data	 collected	 was	 used	 for	 the	 Study	 of	 the	 Tsunami	 Aftermath	 and	 Recovery	 (STAR).	 The	
SUSENAS	survey	covers	households	across	the	whole	of	Indonesia	and	is	representative	of	the	

















The	 2010	 Haiti	 earthquake	 was	 a	 magnitude	 7.0	 !" 	earthquake	 with	 the	 epicenter	
approximately	25	kilometers	away	from	Haiti’s	capital	and	most	populous	city,	Port-au-Prince.	
The	earthquake	occurred	on	12	January	2010	but	by	24	Januaryn	more	than	52	aftershocks	had	




Port-au-Prince.	 The	 team	 conducted	 a	 household	 survey	 in	 the	 summer	 of	 2009	 of	 1,800	
households.	Six	weeks	after	the	earthquake,	the	team	conducted	the	same	survey	with	the	same	
households	in	Port-au-Prince.		











experience	with	 household	 surveys.	 As	 compared	 to	 the	 2009	 survey,	 there	were	 400	 cases	






The	 2009	 and	 2010	 surveys	 were	 designed	 to	 gather	 demographic	 information	 such	 as	
























survey	 was	 conducted	 in	 January	 2011	 in	 metropolitan	 Port-au-Prince.	 The	 stratified	 cluster	





For	 neighborhoods,	 “cluster	 allocation	 was	 based	 on	 a	 remote	 sensing	 building	 damage	
assessment.”	 The	 data	 from	 this	 assessment	 on	 moderately	 to	 heavily	 damaged	 residential	
buildings	and	2009	population	estimates	were	used	to	estimate	the	affected	population	within	
each	 commune.	 Then,	 clusters	 were	 assigned	 to	 communes	 proportionate	 to	 the	 estimated	
affected	population	where	within	each	commune,	clusters	were	assigned	to	sections	(similar	to	
a	sub	district)	based	on	the	2009	population	estimates.	In	each	section,	geographic	coordinates	
were	 randomly	 selected	 and	 the	 nearest	 intersection	was	 used	 as	 the	 cluster	 start.	 Then,	 “a	
randomly-selected	 number	 and	 direction	 were	 generated	 among	 the	 streets	 or	 pathways	

















The	 team	had	 a	 target	 sample	 of	 3,000	 households	 to	 “detect	 a	 50%	 increase	 in	 the	 annual	
mortality	rate	from	a	historic	(September	20	to	December	31)	baseline	rate	of	8	per	1,000,	with	
80%	power	at	a	significance	level	of	0.05”	(Puerto	Rico	Department	of	Health,	2005).	Populations	










minutes.	 The	 survey	 collected	 information	 about	 everyone	 in	 the	 household	 and	 included	
questions	 on	 age,	 sex,	 cause	 of	 death	 if	 after	 the	 hurricane,	 hurricane-related	 migrations,	
neighborhood	deaths,	and	access	to	basic	needs.		














	and	 ?@ABℎD@E	ℎFGH@ℎFIE	HAJ@#(>	'()*+'(,-*0K< 	where	 A 	is	 the	














31	 December	 2017	 and	L2+>(4+	 is	 the	 unweighted	 crude	 mortality	 rate	 in	 2017	 before	 the	
hurricane.	 Standard	 error	 and	 Poisson	 distribution	 were	 also	 defined.	 Excess	 deaths	 were	
estimated	by	the	application	of	 the	difference	between	the	estimated	L3>7+4 	and	the	rate	 for	
same	period	in	2016	using	the	baseline	population	estimates	for	Puerto	Rico	obtained	from	the	
American	Community	Survey	(ACS),	conducted	annually	by	the	Census	Bureau	as:	excess	deaths	


















were	 community-based	 and	 two	 were	 done	 in	 camps	 for	 IDPs.	 Each	 survey	 consisted	 of	 30	





For	 communities	 in	 the	 community-based	 surveys,	 three	 methods	 were	 used	 to	 select	
households.	 The	 first	 method	 consisted	 of	 randomly	 selecting	 20	 households	 if	 a	 list	 of	
households	 were	 available.	 The	 second	 method	 consisted	 of	 drawing	 a	 map	 and	 randomly	
selecting	 20	 households	 if	 a	 list	 was	 not	 available	 in	 communities	 with	 fewer	 than	 100	
households.	 The	 third	 method	 consisted	 of	 dividing	 a	 community	 into	 two	 segments	 and	
randomly	selecting	20	households	for	larger	communities	of	over	100	households.	For	organized	
IDP	camps,	 tents	were	selected	using	simple	random	sampling.	For	 less	organized	 IDP	camps,	
tents	were	selected	using	systematic	sampling.		
Interviews	were	done	with	the	head	of	the	household	and	with	women	with	a	child	between	six	




survey	 and	 those	 present	 on	 1	 July	 2005.”	 The	 current	 status	 (alive,	 dead,	 unknown)	 was	
requested	for	each	individual	and	for	the	deceased,	the	date	and	cause	of	death	was	requested.	
On	average,	580	households	consisting	of	3,058	individuals	were	evaluated	in	each	of	the	four	







2001,	 India’s	 Republic	Day.	 The	 earthquake	 affected	 the	 state	 of	Gujarat,	 of	which	 the	most	
notable	was	the	Kutch	district	where	death	tolls	were	highest.	The	study	focuses	on	Bhuj	block,	






































generally	 done	 by	 asking	 a	 relative	 or	 a	 next-of-kin	 but	 these	 are	 not	 always	 accurate.	 One	
available	method	is	the	verbal	autopsy	(VA)	method	where	field	workers	gather	information	from	













disaster	 is	 calculated	 for	a	 certain	area,	which	 includes	potential	hazards	and	 inventory	data.	




analysis	 without	 collecting	 additional	 local	 information	 or	 data.	 The	 database	 includes	












system	 that	 is	 context-dependent,	 low-cost,	 and	 flexible	 in	 areas	where	 highly	 sophisticated	






buildings.	 Clusters	 consist	 of	 several	 buildings	 of	 the	 same	 type	 and	 utilized	 for	 the	 same	
purpose.”	Construction	typology,	number	of	stories,	and	construction	year	are	the	three	major	
factors	 to	 gauge	 the	 earthquake	 performance	 of	 a	 building.	 Given	 that	 a	 particular	 region’s	
construction	practices	and	relevant	data	is	used,	this	system	can	be	adapted	to	any	country.	
The	 second	 stage	 consists	 of	 inputting	 the	 earthquake	 resistance	 offered	 by	 different	
construction	 typologies	 into	 the	system,	after	earthquake	scenarios	have	been	designed	with	
respect	to	their	possible	impact.	Estimating	human	losses	and	injuries	depends	on	the	level	of	









The	 Prompt	 Assessment	 of	 Global	 Earthquakes	 for	 Response	 (PAGER)	 created	 by	 the	 US	
Geological	Survey	(USGS)	is	an	“automated	system	that	produces	content	concerning	the	impact	









estimates	 of	 ground	 shaking	 using	 the	 software	 developed	 by	 ShakeMap	
(http://earthquake.usgs.gov/shakemap/).	Then,	the	“number	of	people	exposed	to	each	shaking	





























looks	 into	 the	 mortality	 assessment,	 communications	 assessment,	 and	 evaluation	 of	 the	










the	 displacement	 counterfactual	 which	 estimated	 the	 cumulative	 excess	 net	 migration	 from	




out	 migration	 over	 the	 last	 decade.	 To	 do	 their	 analysis,	 the	 team	 “developed	 a	 series	 of	
generalized	 linear	(GLM)	overdispersed	 log-linear	models	using	the	historical	registration	data	
from	 July	 2010	 to	 August	 2017.	 These	 models	 accounted	 for	 trends	 in	 population	 size	 and	
distribution	over	this	period	in	terms	of	age,	sex,	and	residence	by	municipal-level	socioeconomic	
development.”	They	 then	used	 the	model	 results	 to	project	 future	mortality	 that	would	have	
occurred	 if	 the	 storm	 had	 not	 occurred	 and	 the	 population	 had	 not	 changed	 (census	
counterfactual),	 and	 accounting	 for	 the	 massive	 population	 displacement	 during	 this	 period	
(displacement	 counterfactual).	 Finally,	 the	 team	 compared	 these	 projections	 to	 observed	
mortality	in	the	vital	registrations	data	to	arrive	at	their	estimate	of	2,975	excess	deaths	due	to	
the	storm.		
It	 is	 important	 to	note	 that	 the	 team	also	 ascertained	 that	 the	death	 certificate	process	was	
































model	 is	 divided	 into	 occupant	 spatial	 location	 and	 building	 fatality	 potential,	 which	 are	
independent	of	each	other,	but	are	combined	in	the	end	to	produce	a	fatality	estimate.		
For	occupant	spatial	 location,	 the	number	and	 location	of	occupants	 in	the	building,	 the	time	
occurrence	of	the	earthquake,	the	function	of	the	building,	the	level	of	the	building,	structural	
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formulas,	 predictive	 models,	 and	 computer	 programs	 are	 less	 established	 and	 lack	 much	
evidence	that	can	be	attributed	to	more	up-to-date	developments.	




Estimating	 mortality	 by	 household	 surveys	 relies	 on	 certain	 parameters	 that	 must	 be	 fully	





















The	 second	 important	 factor	 to	 be	 considered	 in	 household	 surveys	 is	 data	 collection.	 As	
mentioned	in	the	papers	using	household	surveys,	good	questionnaires	were	key	for	a	successful	
interview.	Good	questionnaires	were	concise,	 to-the-point,	and	short.	Additionally,	 they	were	























































stock.	 This	 could	 be	 due	 in	 part	 because	 earthquake	 damage	 is	 sometimes	 a	 result	 of	 poor	





there	 are	 some	 limitations.	First,	 household	 surveys	 are	 retrospective	 and	 are	 done	 after	 the	
disaster	occurred,	usually	at	least	a	few	weeks	after	the	disaster.	Waiting	after	a	disaster	occurs	
to	 estimate	 mortality	 may	 be	 safer	 to	 conduct	 surveys	 and	 can	 provide	 additional	 deaths	
	 29	
indirectly	 attributed	 to	 the	 disaster.	 However,	 since	most	 deaths	 happen	within	 days	 of	 the	
disaster	 (Sullivan	 and	 Hossain,	 2011)	 and	 aid	 organizations	 need	 to	 plan	 out	 their	 aid	 using	






(Doocy	et	 al.,	 2013),	may	be	prone	 to	 selection	bias	because	deaths	may	be	 concentrated	 in	
certain	areas	so	survey	teams	can	overestimate	mortality	if	they	survey	in	heavily-concentrated	




are	 ignored.	 This	 is	 highly	 relevant	 when	 household	 surveys	 are	 conducted	 on	 people	 who	
survived	a	disaster	or	are	present	when	survey	teams	come.	It	takes	a	literal	sense	in	cases	where	
no	members	of	a	household	survived	a	disaster,	thus	making	them	largely	ignored	(Doocy	et	al.,	





can	 occur	 when	 respondents	 inaccurately	 or	 falsely	 answer	 questions.	 Typically	 not	 done	 on	
purpose,	response	bias	can	happen	when	a	respondent	cannot	accurately	remember	a	memory	
due	to	trauma	or	when	the	recall	period	is	too	long	to	remember,	also	called	recall	bias.	Surveys	
done	months	or	 years	 after	 a	disaster	occurred	 can	be	especially	difficult	 for	 respondents	 to	
remember.	While	there	is	no	“ideal”	time	period	post-natural	disaster	for	mortality	estimation	

















DSS-DM	program,	where	 it	 claims	 that	 it	 is	better	equipped	 than	 the	“high	precision”	HAZUS	
program	to	work	in	less-developed	settings,	it	still	needs	information	on	building	inventories.	All	


































and	 dirty”	 assessment	 (Brennan	 et	 al.,	 2005)	 wherein	 survey	 teams	 may	 drive	 through	
affected	areas	 if	possible,	 scan	 the	area	 from	an	aerial	 view,	or	 interview	 local	 leaders	or	





influence	 mortality	 estimates.	 This	 can	 include	 factors	 such	 as	 the	 location	 of	 a	 natural	








conditions	who	die	within	 the	 time	 frame	of	 a	 natural	 disaster	 should	 not	 necessarily	 be	





the	 disaster	 dynamics	 can	 affect	 the	 calculations	 used	 to	 produce	 excess	 mortality	











Additionally,	 it	 is	 also	 important	 to	 remember	 that	 ultimately	 relief	 organizations	 are	not	






not	 to	 double	 count	 bodies.	 Research	 teams	 should	 be	 aware	 of	 co-mangled	 bodies	 and	
should	only	count	them	if	they	are	sure	they	were	not	already	counted.	
- Does	the	mortality	estimate	account	for	the	affected	population?	
Third,	 an	 accurate	 mortality	 estimate	 must	 understand	 the	 affected	 population	 and	 be	
ethically	sound	when	assessing	the	population	in-person.	Similar	to	understanding	the	local	
culture	 and	 history,	 researchers	 must	 also	 understand	 the	 demographics	 of	 affected	




data	 that	 is	 accounted	 for,	 the	 better	 the	 representation	 of	 the	 affected	 population	 is.	
Additionally,	 for	 in-person	 assessments,	 survey	 teams	must	 receive	 an	 approval	 from	 an	
ethical	review	board	and	receive	consent	from	the	people	they	are	surveying.	At	no	point	






trained	 survey	 team,	 and	 a	 suitable	 interview.	 Additionally,	 they	must	 be	 done	 within	 a	





too	 difficult	 to	 get	 to,	 it	 is	 not	 safe,	 the	 government	 will	 not	 allow	 it,	 and	 plenty	more.	
However,	with	computer	programs	and	formulas,	one	must	rely	on	available	data	to	use	as	






















organizations	 for	 logistical	 planning.	 Second,	 surveys	 must	 be	 randomized	 but	 also	 be	




mortality	 estimates.	 Interview	 teams	 can	 interview	 neighbors	 or	 family	 members	 to	 verify	
mortalities	 that	 were	 not	 recorded	 (Frankenberg	 et	 al.,	 2011).	 Fourth,	 interviews	 and	
interviewers	 must	 formulate	 and	 ask	 questions	 that	 do	 not	 result	 in	 respondents	 falsely	 or	







When	 a	 natural	 disaster	 strikes,	 not	 all	 resources	 can	 be	 available	 such	 as	 in	 the	 sequential	
occurrence	of	Hurricane	Harvey,	Hurricane	Irma,	and	Hurricane	Maria	in	2017.	This	is	why	using	
available	 resources	 can,	 at	 the	 very	 least,	 provide	 some	 crude	 estimates	 of	 the	 situation.	
Additionally,	supplemental	and	verified	information	can	be	useful	in	ways	that	were	not	thought	
of	before	a	disaster,	such	as	under	5-year	mortality	or	location	of	damage.	For	household	surveys,	






Given	 the	 increase	 in	 natural	 disasters	 in	 recent	 years	 and	 the	 increase	 in	 economic	 losses	
incurred	 from	them	(Guha-Sapir	et	al.,	2017),	aid	organizations	need	to	know	how	much	and	
when	relief	aid	can	be	delivered	to	affected	countries.	A	key	indicator	as	to	the	amount	of	damage	
and	 loss	 is	 mortality.	 Mortality	 estimates	 can	 be	 divided	 into	 retrospective	 cohort	 studies,	
computer	programs,	and	formulas.	Retrospective	cohort	studies	are	the	most	established	and	
provide	in-depth	information	but	are	done	after	the	fact.	Meanwhile	computer	programs	and	
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	 (estimat* [ti] OR predict* [ti] OR model* [ti] OR assess* [ti] OR survey [ti] OR approximate* [ti] 
OR assessment [ti] OR projection [ti] OR evaluat* [ti]) OR (“Population surveillance” [Mesh]) 
And	 ((mortality [tiab] OR death* [tiab] OR fatal* [tiab])) OR (("Death"[Mesh]) OR "Mortality"[Mesh]) 


































































Based	 on	 conflicts	 or	 wars	
(n=19)	
Opinion	(n=2)	






























































A	 system	 capable	 of	 producing	
micro-level	 (sub-district)	 estimates	
that	enhance	the	quality	of	disaster	
management	 planning.	 The	 system	



































For	 the	 town	 of	 Calang,	 an	
estimated	 70%	 of	 the	 population	
died;	 for	 the	 town	 of	 Rigah,	 an	
estimated	 54%	 of	 the	 population	








Coburn	et	al.		 N/a	 1992		 Casualty	model	
Mortality	 from	earthquakes	 can	be	
estimated	 by	 the	 formula:	
!"# = 	&5([*1( ∗ *2( ∗ *3( ∗
*4( +*5() 	where	 D5	 is	 the	
number	of	collapsed	buildings,	M1	is	
population	 per	 building,	 M2	 is	
occupancy	 at	 time	 of	 earthquake,	
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Out	 of	 the	 original	 pre-tsunami	


















Tsunami	 mortality	 in	 Aceh	 was	


















Mortality	 was	 estimated	 at	 24	
deaths	 per	 1,000	 in	 the	 sample	
population.	
Loss	Estimation	Models	
and	Metrics	(Chapter	6)	 Eguchi	et	al.		 N/a	 2008	
HAZUS	software	
program	
Loss	 estimation	 models,	 such	 as	






























was	 developed	 where	 the	 total	
fatalities	for	a	given	earthquake	are	




rates	 for	 that	 level	 and	 then	













A	 total	 of	 4,645	 excess	 deaths	 in	
Puerto	Rico	due	to	Hurricane	Maria.		
Mortality,	 crime	 and	
access	 to	 basic	 needs	
before	 and	 after	 the	
Haiti	 earthquake:	 a	











or	 4.1%	 of	 the	 population,	 where	
these	 deaths	 occurred	 during	 or	
immediately	 after	 the	 earthquake.	
An	additional	37,302	or	1.4%	of	the	
population	 died	 in	 the	 post-quake	
period.		











the	 tsunami?	 –	 Risk	
factors	 of	 mortality	
among	 internally	














Overall	 mortality	 out	 of	 3,533	
individuals	 from	 859	 households	
was	12.9%.	Most	mortality	occurred	
during	 and	 immediately	 after	 the	
disaster.	 In	 the	 study	 area,	 a	
































A	 total	 of	 541	 deaths,	 3.18	 deaths	















A	 total	 of	 708	 earthquake-related	
deaths	occurred	in	the	four	surveys.	
Of	this	total,	696,	or	98%,	occurred	

















Alternative	 methods	 to	 estimate	
mortality	 must	 be	 examined	 and	











estimated	 by	 the	 formula:		
2 345654	7 89:, &9<, 9=> =
7
? 345654	7@ 89:, &9<, 9=> 	where	 CS	
is	 collapse	 “scenario”	 k,	 DS	 is	
damage	state	j,	Sa	is	Sa	level	I,	and	X	
is	number	of	occupants	killed	on	the	
floor	level	1.		
	
